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Immunohistochemistry
- Cryosectioning involves the fixation of 
samples first, followed by embedding and 
freezing of the larval zebrafish (tissue 
samples) in OCT.
- After samples have been frozen, tissue 
sections can be cut using the cryostat, as 
shown below.
- Immunohistochemistry, also known as antibody 
labeling, is a technique used to label cells based on 
the protein markers they express.
- We are carrying out immunohistochemistry for 
HuC/D, Rbfox1l, and Rbfox2 to label neurons.
- Previously published labeling for HuC/D in 5 days 
post-fertilization (dpf) larval zebrafish is shown below 
(Mueller and Wullimann, 2002), and we expect that 
our labeling of HuC/D at the larval stage will show a 
similar pattern of expression in neurons, with the 
distinction that we are labeling larval zebrafish at 
7dpf.
- In order to understand vertebrate neuronal 
and embryonic development under micro-
gravity conditions, a clinostat will be utilized. 
The embryos will be housed within a clinostat 
for the length of their larval development.
- The end goal of our experimentation process is to 
utilize a clinostat in order to simulate the conditions 
present in outer space. This type of experimentation 
on vertebrate model systems would provide 
invaluable information and data regarding humans’ 
ability to sustain long term residency within outer 
space conditions.
- In order to mimic human embryonic and neuronal 
development within the clinostat, larval zebrafish will 
be used as the test subjects. 
- Presently, we have been working on getting our 
cryosectioning and antibody staining 
(immunohistochemistry) protocols up and running 
here at Valpo in order to verify that they can be 
replicated once experimentation with the clinostat 
begins. 
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- Since larval zebrafish are vertebrates and their 
embryonic development is similar to that of humans, 
they make an ideal model system to study 
microgravity conditions within the clinostat.
- We will be using the marker HuC/D, which is 
commonly used to label neurons in zebrafish. 
Additionally, RNA-binding proteins Rbfox 1l and 
Rbfox2 will be used as markers since they label 
neuronal populations. Procedures will involve 
cryosectioning and immunohistochemistry (antibody 
staining).
- Preliminary studies suggest that Rbfox1l is not 
expressed in the brain at early larval stages. 
However, Rbfox1l is expressed in the adult brain in 
restricted neuronal populations (Ma et al., 2019). At 
the larval stage, it is only expressed in cardiac and 
skeletal muscle. In adults, it is primarily expressed in 
the medial and central regions of the dorsal 
telencephalon, as well as the brain stem and 
cerebellum. Interestingly, it is not expressed in the 
hippocampal-like region of adult zebrafish.
- We have not been able to image our samples 
yet, however it is anticipated that the results 
will corroborate previous research findings 
regarding the expression of HuC/D, and 
preliminary studies on the expression of 
Rbfox1l and Rbfox2 at early larval stages in 
zebrafish.
- After imaging has been completed, it will allow 
us to begin experimentation with the clinostat 
since it will confirm that our cryosectioning and 
antibody staining protocols are up and running 
at Valpo. 
- The results of the cryosectioning and 
immunohistochemistry will establish a functioning 
staining protocol here at Valpo for larval 
zebrafish. 
- Experimentation with the clinostat and the 
resulting microgravity conditions can help us 
understand vertebrate neuronal development 
within the conditions present in outer space.  
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reveal unusual non-ventricular neurogenesis in the postembryonic zebrafish forebrain, 











The ability of humans to survive, thrive, and sustain life in 
outer space requires that human embryos develop normally 
under conditions such as microgravity. We are using the 
zebrafish model system since they share similarities with 
humans during development. The larval zebrafish will be 
used to assess embryonic and neural development under 
simulated microgravity conditions, with specific focus on 
neural development which has not been well studied. Before 
performing these experiments, it is critical that histological 
procedures, including cryosectioning and 
immunohistochemistry, are up and running in our lab for 
stages of early zebrafish development. This includes 
immunohistochemistry for the neuronal marker HuC/D 
(commonly used to label neurons in zebrafish), and RNA-
binding proteins Rbfox1l and Rbfox2 (label neuronal 
populations). Cryosectioning of 7 day post-fertilization (dpf) 
larval zebrafish was performed, followed by 
immunohistochemistry for HuC/D in conjunction with Rbfox
labeling, and samples will be imaged on a compound 
fluorescent microscope to determine whether the protocol is 
working. Our work aims to better understand vertebrate 











































- Rbfox2 is broadly expressed throughout 
neurons in the adult zebrafish brain (Ma 
et al., 2019). Preliminary studies suggest 
broad expression in neurons in the larval 
stage as well.
